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FOREWORD 


In December 1980, I established the Task Group on 
Computer/Communication Protocols for Bibliographic 
Data Interchange as one of the steps toward the 
development of a decentralized, nation-wide biblio- 
graphic network designed to promote and ensure the 
sharing of library information and materials. Since 
then, in accordance with its terms of reference, the 
group has been concerned with studying and directing 
the development of protocols (standards) to support 
the exchange of bibliographic data in accordance with 
the Open Systems Interconnection (OSI) model. It has 
also provided liaison with other groups with an interest 
in protocol development, and with appropriate national 
and international standards organizations. 


The interim report of the group includes four recom- 
mendations, three addressed to the bibliographic com- 
munity in general and one to myself. I am pleased to 
report that I have responded to the group's recom- 
mendation to me and have extended their tenure and 
mandate for another two years in order that they may 
continue this important and complex technical devel- 
opment to support information interchange. I also 
support their other recommendations and urge their 
serious consideration by the bibliographic community. 


August 1983 Guy Sylvestre 
National Librarian 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31761117668913 


peal 
ee ee, 


NG INTRODUCTION 


The Task Group on Computer/Communication Proto- 
cols for Bibliographic Data Interchange was formed in 
late 1980 to develop a set of protocol! standards which 
would facilitate communication between heteroge- 
neous library and information systems within the 
framework of Open Systems Interconnection (OSI). Its 
terms of reference are listed in Appendix A. 


The purpose of this document is to provide a short 
account of the Task Group's work to date pending the 
preparation of a more detailed report to the National 
Librarian. Specifically, this report provides a brief 
account of: 


— how the group is fulfilling its mandate; 


— the library applications and OSI layer services it 
considered; and 


— how it assisted OSI service and protocol specifi- 
cations for library applications. 


In addition, the report reflects the Task Group's cur- 
rent thinking on several issues of protocol design and 
implementation which are crucial to the realization of 
a nationwide bibliographic network in Canada. A 
proposed schedule of tasks to be undertaken during the 
next two-year period is included in Appendix D. 


ee MANDATE AND CONTE XT 


The Task Group's mandate is to develop a set of 
protocol standards capable of ensuring cost-effective 
communication between library and information sys- 
tems in accordance with the Open System Intercon- 
nection philosophy which the National Library is 
promoting. Furthermore, the Task Group's mandate 
complements those of other committees established to 
assist the National Library to foster a nationwide 
bibliographic network program. 


The Open Systems Interconnection concept involved 
the design (or creation) of an abstract reference 
model, to be used as the basis for designing communi- 
cation protocols: computer systems implementing 
these protocols would be able to communicate regard- 
less of their differences. In order to make such a task 
manageable, the reference model divides the abstract 
structure, or architecture, into seven layers. The 
purpose of this layer concept, in addition to making 
protocol design a manageable task, is to allow replace- 
ment of individual protocols as technology advances. 
This is an extremely brief outline of a very complex 
subject. 


'The complete text of the OSI Reference Model is in 
Information Processing Systems - Open Systems Inter- 
connection - Basic Reference Model, ISO/DIS 7498 
(n.p.: ISO, 1982). For a shorter, non-technical des- 
cription see A Guide to Open Systems Interconnection, 
Government of Canada Information Technology 
Bulletin GES/NGI-20/G (n.p., 1982). 


2.1 Task Group Meetings 


The Task Group met in Ottawa six times during 1981- 
82. Each meeting had explicit objectives. Based on 
discussions in the meetings, individuals and subgroups 
were assigned specific tasks to be completed prior to 
the next meeting. 


A standing agenda item for each meeting was a review 
of relevant activities of standards organizations in 
Canada, the United States, and elsewhere. To ex- 
pedite its work, the Task Group identified areas of 
research that were contracted out to organizations or 
individuals and funded by the National Library. 


2.2 Task Group Subcommittee on CCL 


To meet the need for a common set of commands for 
users retrieving information, the Task Group formed a 
special Subcommittee on a Common Command Lan- 
guage (CCL). The subcommittee, composed mainly of 
representatives of information retrieval service pro- 
viders within the public and private sectors, was asked 
to review the ongoing work on CCL of the Internation- 
al Organization for Standardization (ISO) and the 
American National Standards Institute (ANSI), and to 
define the functional requirements of a CCL for 
bibliographic applications in Canada. The terms of 
reference of this subcommittee are given in Appendix 
B of this report. 


2.3. National and International Liaison 


A very important aspect of the Task Group's terms of 
reference was liaison with national and international 
organizations and groups concerned with the develop- 
ment of protocol standards. This liaison was greatly 
facilitated by the active participation of eight mem- 
bers of the Task Group on various ISO, CCITT (Con- 
sultative Committee for International Telephones and 
Telegraphs), ANSI, and Canadian committees dealing 
with standardization of computer protocols. 


The Task Group maintained close contact with the 
Canadian Advisory Committee on OSI, the Govern- 
ment of Canada Department of Communications, and 
the Government EDP Standards Committee (GESC). 
GESC representatives attended the Task Group 
meetings and the Task Group chairman described its 
mandate to the Canadian Advisory Committee (CAC) 
on Open Systems Interconnection. Furthermore, the 
CAC invited the Task Group to contribute its protocol 
requirements and specification for consideration and 
possible submission as Canadian input to the refine- 
ment of the OSI Reference Model and associated OSI 
standards. 


The Task Group monitored protocol development ef- 
forts in the United States, particularly those of the 
National Bureau of Standards (NBS), the ANSI Subcom- 
mittee on computer-to-computer protocols (Z39D), the 
Book Industry Systems Advisory Committee (BISAC), 


*See Appendix A, Terms of Reference 2 and 3. 


and the Linked Systems Project (LSP). The chairman 
of ANSI Z39D participated as an observer at Task 
Group meetings and actively contributed to its delib- 
erations. In turn, the Task Group appointed observers 
to three Z39 subcommittees, namely, computer-to- 
computer protocols (Z39D), common command lan- 
guage (Z39G), and acquisitions (Z39U). 


The Task Group closely followed the protocol develop- 
ment efforts relating to bibliographic networking in 
the United States, initiated in 1981 by the Linked 
Systems Project (LSP) in collaboration with ANSI 
Z39D. To expedite close liaison with this project, the 
LSP protocol designers were invited to a Task Group 
meeting in Ottawa. In addition, Dr. Jim Aagard and 
Wayne Davison, the LSP protocol designers, and 
Computer Gateways, the file transfer protocol con- 
tractors, met to align these protocol specifications as 
much as possible and thereby facilitate their future 
extension so as to achieve a common functional capa- 
bility. (For further details, see section 6.1.) 


The latter meetings, which were made _ possible 
through financial support provided to the LSP consul- 
tants by the Council on Library Resources, enabled the 
respective consultants and the Task Group to keep 
abreast of significant developments and to exchange 
freely the relevant protocol specifications that each 
was developing. 


2.4 The iNet Project 


Shortly after the Task Group was formed, the Biblio- 
graphic Common Interest Group (BCIG), coordinated 
by the National Library of Canada, undertook to 
participate in the iNet Gateway trial that was being 
mounted by the Computer Communications Group 
(CCG) of the TransCanada Telephone System. This 
development provided a welcome opportunity to relate 
the Task Group's ideas to a realistic network context, 
and enabled the BCIG to seek Task Group advice and 
comments on the value-added telecommunications ser- 
vices and technologies that were scheduled to be 
tested. 


At its third meeting in September 1981, the Task 
Group was presented with a broad outline of the iNet 
trial and the applications to be tested by the BCIG 
participants” The file transfer and interlibrary loan 
applications were accorded special attention because 
of their implications for protocol development. 


In recognition of its expertise in Open Systems Inter- 
connection, protocol development, and standardiza- 
tion, the Task Group was invited to assist the Biblio- 
graphic Common Interest Group in the formal evalua- 
tion of the BCIG iNet project. Its role was to be 
confined to technical aspects relating to protocols for 


“Cynthia J. Durance, Edwin J. Buchinski and Doreen 
Guenter, "iNet and Canadian Libraries: New Telecom- 
munication Facilities for Library and Information Ser- 
vices," Canadian Journal of Information Science, Vol. 
7 (June 1982), pp. 1-10. 


bibliographic data interchange within the overall 
context of OSI. Although the OSI model and related 
standards were still evolving, the iNet trial was stepa 
towards openness in systems interconnection. Accord- 
ingly, the Task Group agreed to determine if systems 
interconnection could evolve gradually towards pure 
OSI implementation, as OSI standards were developed, 
and whether the project participants could easily 
remove the non-OSI portions of their software that 
were implemented during the iNet trial. 


Be SERVICE AND PROTOCOL SPECIFICATION 


To ensure precision and uniform interpretation of 
standards, the International Organization for Stand- 
ardization has adopted guidelines for developing and 
specifying OSI services and protocols.’ Accordingly, 
the Task Group endorsed existing OSI guidelines as 
those to be followed in developing protocols for biblio- 
graphic applications. 


The first step is to identify user requirements, taking 
into consideration short- and long-term constraints of 
applications to be supported by the protocol. The next 
step is to define the services based upon these user 
requirements. A service is a well-defined set of 
functional capabilities. Services are defined in an 
abstract, implementation-independent manner. 


The Task Group recommended that the Formal Des- 
cription Technique (FDT), being developed by ISO and 
CCITT, be used to specify bibliographic application 
protocols. This technique describes the behaviour of a 
protocol in terms of a state transition model, using an 
extended version of Pascal as the description lan- 
guage. Except for minor notational differences, this 
technique is also being used to specify protocols for 
the Linked Systems Project. 


The Task Group noted that an abstract, machine- 
independent protocol specification contains many ele- 
ments that require careful analysis by the imple- 
menter working in an actual machine environment. To 
ensure uniform protocol implementation, protocol cer- 
tification techniques are being developed by standards 
bodies. 


4. PRINCIPAL LIBRARY APPLICATIONS 
CONSIDERED’ 


As a first step towards the definition of required 
protocols, the Task Group examined and defined distri- 
buted library applications in terms of their functional 


“Data Processing -Open Systems Interconnection - 
Service Conventions," ISO/TG ~97/SC™ 16g Nees oe 
(London: ISO, 1982); "Guidelines for the Specification 
of Services for OSI," ISO/TC 97/SC “16_N) 8938" tn-pe 
ISO, 1982); "Guidelines for the Specification of Proto- 
cols ie OSI," ISO/TC 97/SC 16 N 899 (n.p.: ISO, 
1982). 


ieee Appendix A, Terms of Reference I(a) through 
I(e). 


TRANSACTION FLOWS INTO AND OUT OF A TYPICAL LIBRARY. 


ERB ReARAY “PERSON 


JEN Sy TRAY AY IRE NG 


TECHNICAL 
SERVICES 


-Acquisitions 
-Serials Control 


-Cataloguing 
-Processing 


LIBRARY 
MATERIAL/SERVICE 
SUP PIPE RIS 


. Information, holds, loans, etc. 


WO OON DU FWN re 


. Loans, ILL requests, claims, etc. 


scope, data and message flows. Discussion papers 
were prepared for various library applications, and it 
was concluded that transaction flows into and out of a 
typical library may be represented by the diagram on 


this page. 


These transactions are supported in some cases by 
automated systems. The flows depicted by numbers 5 
through 9 were considered by the Task Group to be 
candidates for application level protocol development. 


* Bill Newman, "Open Systems and DOBIS," Pro- 
ceedings of the Ninth Canadian Conference on In- 
formation Science Pointe-au-Pic, Quebec, May 
27-30, 1981 (Calgary, Alberta: Canadian Association 
for Information Science, 1982), pp. 404-416. 
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-Circulation 
-Reference 
-Interlibrary Loan 


OTHER 
LIBRARIES 


. Requests for orders, catalogue searches, serial routing requests, etc. 


. Fulfilled orders, locations, routing service, etc. 
. Information requests, borrowing requests, ILL requests, etc. 


. Dollars, purchase orders, claims, cataloguing copy searches, etc. 
. Material, invoices, cataloguing copy, labels, etc. 

. Citation searches, location requests, dollars, etc. 

. Citations, locations, invoices, etc. 


It therefore concentrated on developing protocols that 
would support interlibrary loan (ILL requests, renew- 
als, receipt acknowledgements, etc.), machine- 
readable cataloguing record exchange (cataloguing 
copy searches, retrieved record transfer, etc.), loca- 
tion searching, and acquisitions support (purchase 
orders, claims, invoices, etc.). 


Ds PRINCIPAL OSI APPLICATION AND PRESEN- 
TATION LAYER SERVICES CONSIDERED’ 


The Task Group discussed the pros and cons of defining 


an integrated protocol to provide all the basic services 
required in distributed library applications. Search 


"See Appendix A, Terms of Reference l(c). 


and retrieval, file access and management, file trans- 
fer, messaging, etc., could, in principle, reside in a 
single protocol, but the Task Group felt that such a 
protocol would be overly complex and difficult to 
implement and that it would be much more realistic to 
design modular upper level protocols to support groups 
of closely related functions. This is also the approach 
being followed by ISO and other standards organiza- 
tions. 


A number of generic automated services are required 
to support bibliographic data interchange for distri- 
buted applications identified in Section 4, above. The 
Task Group discussed the following generic support 
services that fall within the Application and Presenta- 
tion layers of the OSI Reference Model: file transfer, 
common command language, network directory, and 
network virtual terminal. 


5.1 File Transfer Protocol 


Having concluded that a basic File Transfer Protocol 
(FTP) was required to interchange files of biblio- 
graphic records, the Task Group contributed to its 
development.® Furthermore, this protocol was to be 
usable in the iNet trial and be extensible for more 
comprehensive service. Initially, the file transfer 
service (FTS) was to permit: 


- transmission of a file of bibliographic records, 
following identification of the records to be 
transferred using interactive browsing through 
the source data base; 


- transmission of a file of search requests; 


= distribution on a regular basis of source cata- 
loguing update files. 


Creation of the files to be transferred is the respon- 
sibility of the systems providing the service and is not 
covered in the FTP specification. 


In the longer term, this basic FTS should be extensible 
to provide the following capabilities: 


~ full inter-working among all the members of the 
Bibliographic Common Interest Group; 


- videotex and text transfer capability for inter- 
library loan messages and Telidon pages; 


- the capability to use native file formats between 
like hosts (for example, transfer EBCDIC files 
between two IBM systems running a common 
software package); 


- a variety of code sets, data types, and file types; 


* A basic FTP has been developed by Computer Gate- 
ways Inc. under contract to the National Library of 
Canada. This specification is scheduled for first 
implementation before July 1983 by members of the 
Bibliographic Common Interest Group. 
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- data transparency at all levels from the session- 
level down; 


- third party file transfer;~ 

. Open Systems Interconnection compatibility; 
- Linked System Project compatibility. 

5.2 A Common Command Language (CCL) 


A CCL is designed to provide a uniform user interface 
to heterogeneous host systems and services in an open 
network and to obviate the need for the user to learn a 
multiplicity of host-specific command languages. The 
users of a CCL can be either individuals or computer 
programs. 


The Task Group delegated to its Subcommittee on 
CCL the responsibility of investigating the issue of a 
CCL to be used by an individual working at a terminal. 
The objective was to define common commands in 
terms of generic functions which could be mapped into 
the individual host commands through suitable inter- 
faces. 


5.3 A Network Directory System 


A network directory is a common application layer 
service designed to assist the network user in getting 
to the right system and service, to circumvent incom- 
patibilities that impede user interactions with remote 
systems and services, and in general to support the 
best use of the network with minimum effort and 
expense. The scope of a network directory system and 
the variety of functions that should be included in it 
depend to a large extent on the state of protocol 
development and implementation. The Task Group 
felt that the network directory system should have 
substantial functional scope and information content 
to compensate for the current lack of upper level 
protocols in network-connected hosts. 


Directory facilities are expected to be provided both 
centrally by common carriers and by individual host 
systems connected to the network. The Task Group 
discussed various aspects of a directory dedicated toa 
group of users and providers of network services with 
a common interest such as the BCIG. Each biblio- 
graphic host could maintain a copy of the group 
directory. Alternatively, such a directory could be 
maintained centrally by a network-connected host. 


The Task Group stressed that further research must be 
done on the role of directories in an open network. 


5.4. Network Virtual Terminal (NVT) 


An open network environment in which any type of 
terminal could communicate with any host system 


9 sae 2 ; Zs - 

This implies a requirement to provide network-wide 
control, status reporting and recovery on jobs invol- 
ving multiple stages of file transfers between multiple 
hosts. 


cannot now be achieved since multitype terminal sup- 
port is rarely available in existing host systems and 
applications. 


The Task Group endorsed the generally accepted view 
that the most efficient and flexible way to circumvent 
terminal-related constraints was to define an abstract 
network-virtual terminal (NVT) with which the appli- 
cation programmes could interface. Presentation 
layer services could be designed to map the NVT into 
the real terminals and vice versa. Application pro- 
grammes could thus be shielded from the diversity of 
physical terminal types and associated functional con- 
straints. 


Currently, terminal access is effected either through 
Carrier-provided packet assembly/disassembly (PAD) 
facilities or through terminal emulation packages 
within host systems. Either method has serious limita- 
tions whenever a host is required to support any type 
of terminal. These limitations can be circumvented 
and the opportunity for widespread interworking and 
resource sharing opened up through implementation of 
standard virtual terminal protocols that are in the 
process of being defined. 


6. UNFINISHED TASKS” 


Early in its deliberations the Task Group decided to 
concentrate on protocols for a small number of high 
priority applications identified in Section 4 and the 
generic services mentioned in Section 5. The Task 
Group was able to discuss and review in detail only one 
of these services, namely, the File Transfer Service 
and protocol. Further work remains to be done in all 
other areas before necessary services and protocols 
can be defined or identified. The nature and extent of 
these unfinished tasks are indicated below. 


6.1 Acquisitions 


The Task Group identified a preliminary set of data 
elements and five record types required in 
acquisitions-related transactions. These will need to 
be further examined to harmonize with decisions on 
acquisitions formats and procedures reached in ANSI 
Z39U, Book Industry Systems Advisory Committee 
(BISAC), and relevant ISO committees. The Task 
Group's general approach is to minimize the amount of 
data that must be interchanged between systems for 
distributed applications. This approach should be 
applied in defining acquisitions-related transactions. 


The Task Group felt that a formal working relationship 
with ANSI Z39U was required to ensure compatibility 
with standardization work in the U.S. Accordingly, it 
requested and received approval for one of its mem- 
bers to attend Z39U meetings as appropriate. The 
Task Group also felt that the procedures and formats 
recommended by BISAC needed to be examined closely 
for possible use in the acquisitions protocols which are 
yet to be defined. 


See Appendix A, Terms of Reference I(a), 1(d), 1(e), 
and I(f). 


ui "Draft Recommendation X.MHS2: 


6.2 Interlibrary Loan Service (ILL) 


The Task Group concluded that efficient ILL data 
interchange required a common definition of data 
included in each ILL message and standard formats 
(syntax) for these messages. The messages tested in 
the iNet trial and identified by the ISO Working Group 
on Data Elements for Manual and Automated Applica- 
tions in Documentation (ISO/TC46/SC6/WG1) should 
be used to develop the definitive list of ILL messages. 
Ongoing work within ISO on message syntax needs to 
be monitored and adapted to ILL data interchange as 
appropriate. 


Computerized ILL systems support three basic classes 
of functions, namely, message creation, message 
transfer, and message processing. Message creation 
and message processing are essentially local system 
functions, and as such fall outside the OSI environ- 
ment. Message transfer or interchange will be sup- 
ported by various levels of protocols, the highest ones 
specifying operations on the message itself. 


Standard formats enable messages generated by one 
system to be processed by another system. Standard 
definitions (semantics) for the components of the mes- 
sage facilitate common interpretation of the message, 
so that every system receiving the message gets the 
meaning intended by its sender. 


Important aspects of message transfer or interchange 
are being covered in computer-based messaging ser- 
vices that are currently being defined by CCITT and 
other standards organizations. In identifying protocol 
requirements for ILL and acquisitions, due considera- 
tion must be given to isolating ILL and acquisitions 
functions that could be supported by general purpose 
message handling systems now being defined.” 


6.3 Catalogue Search and Information Transfer 


Searching a remote data base can involve both 
terminal-to-computer and computer-to-computer 
interactions. In the latter case, the terminal user 
communicates with the local system which in turn 
communicates with the target system on behalf of the 
end user. The target system communicates its res- 
ponses to the originating system which, following any 
necessary syntactic transformation, forwards the res- 
ponse to the user. This type of search and response 
will be supported by the LSP syntax. However, 
generic search and retrieval functions must neces- 
sarily be included in any standard user level language 
that is likely to be defined. Thus it will be necessary 
to compare carefully the LSP syntax and the Task 
Group subcommittee's work on a standard user-level 
language (see 6.4). 


Message Hand- 
ling Systems: Message Transfer Layer (Version 1)" 
(n.p.: International Telegraph and Telephone Con- 
sultative Committee, 1982); "Draft Recommendation 
X.MHS1: Message Handling Systems: System Model- 
Service Elements (Version 1)" (n.p.: International 
Telegraph and Telephone Consultative Committee, 
1982). 
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Multiple records or files identified by a data base 
search can be transferred to the user's system through 
a file transfer service. File update is essentially a 
local system function, though messages required to 
perform the file update may be interchanged between 
autonomous hosts using generic application layer ser- 
vices such as file transfer. 


The Task Group feels that much of the traditional 
cataloguing function could be performed in an OSI 
context by using generic application layer services 
now being identified and defined, since the formats 
and systems needed to perform local catalogue data 
processing are well established. 


6.4. Standard User Level Language 


Although the Task Group Subcommittee on CCL has 
established the functional requirements for a standard 
user level language (or a CCL) for information retrie- 
val, these need to be reexamined and revised in the 
light of ongoing related work being done in ANSI and 
ISO. This effort will enable the Task Group to 
concentrate only on functions that fall within its scope 
and to ignore related functions, such as display format 
control commands, that are being addressed by other 
groups. 


The Task Group considered it necessary to maintain 
contact wih ANSI Z39G to assess a joint approach to 
CCL. Accordingly, the National Library agreed to 
provide financial support to enable the subcommittee 
chairman to attend Z39G meetings as appropriate. 


The Task Group views the ISO draft proposal on a 
CCL, which also covers standard data element identi- 
Hers, as t0o Sharrow, in scope. ~The Task Group 
envisages a CCL standard that would be hospitable to 
special requirements of library catalogue systems. It 
would like to see the scope of CCL confined initially 
to search functions for citation and cataloguing data 
bases. 


Ie DIRECTIONS FOR FURTHER DEVELOPMENT 


During its deliberations, the Task Group came upon 
certain general issues which were not within its expli- 
cit terms of reference but which it viewed as very 
important for progress in open network implementa- 
tion. These issues included access support, user input 
to OSI standardization process, protocol certification, 
and support for protocol implementation. They are 
discussed briefly in the following sections. 


7.1 Access Support Mechanisms 


The major access support mechanism that the Task 
Group discussed and reviewed was a network directory 
system. The Task Group acknowledges the need for a 
directory service in an open networking environment, 
but views the scope and functions of the directory 
system and its relationship to other user-level generic 


See Appendix A, Terms of Reference 4. 
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services as unresolved issues requiring further deliber- 
ation and research. 


Another outstanding question is directory implementa- 
tion. A common interest group such as the BCIG could 
implement a directory service for itself. One of the 
BCIG hosts could maintain a record of all available 
services in the network and could supply on demand 
the relevant information to access that service, e.g., 
host network address, log-on sequence and programme 
invocation command. In this way, the other sites in 
the network would not themselves need to maintain a 
directory service, with the attendant problem of 
directory update. The alternative is to have each site 
maintain its own copy or subset of the group directory 
service. 


Multiple implementation of the group directory ser- 
vice has the disadvantage of being expensive in terms 
of storage and maintenance when many services are 
supported in the network (i.e., when the directory 
becomes large and requires frequent updating). How- 
ever, when the number of services is small, this 
approach seems to be an effective one. There are also 
other alternatives for supporting a directory function. 


7.2 Protocol Certification and Maintenance 


It is extremely important to ensure that commercially 
available products or local implementations developed 
on the basis of the same protocol specification are 
correct and mutually compatible. The primary objec- 
tive of any certification process is to promote and 
ensure operational compatibility between implementa- 
tions of the same protocol, thus enabling independent 
and heterogeneous systems to communicate with one 
another. Special groups in ISO and CCITT are working 
on problems of protocol testing and certification. This 
is a very complex area not included in the Task 
Group's mandate. In the longer term, consideration 
may be given to the problem of specifying tests within 
the protocol standard itself; such tests can be per- 
formed by independent test facilities established to 
verify the correctness of specific implementations. 


Like all complex standards, protocol standards require 
extension and maintenance. Protocol standards perti- 
nent to bibliographic networking will need to be main- 
tained by an organization representing the interests of 
all the users of those protocols. 


7.3 Support for Ptotocol Implementation 


Protocol specifications are essentially abstract and 
implementation-independent to allow freedom of 
internal implementation and cost/performance optimi- 
zation. How the protocol is actually programmed and 
implemented in a real system is left entirely to the 
implementor. There are elements in the abstract 
specification which require considerable reflection and 
analysis before the protocol can be programmed. For 
example, the decision to combine several layer- 
specific entities into one (application) programme, or 
the decision to implement the protocol interactions as 
procedure calls, system calls, interrupts, etc., is not 
easy and is independent of protocol structure. 


Library systems wishing to implement a standard pro- 
tocol may need expert assistance from a network 
coordinating agency. The Task Group endorses the 
example set by the National Library in providing 
assistance to host systems implementing the basic File 
Transfer Protocol in the iNet trial. 


7.4. User Group's Role in Promoting OSI 


The Task Group endorses the view that the user can, 
and should, closely follow OSI work in order to antici- 
pate developments.” This can be done by participating 
in national level committees or standards working 
groups and by monitoring the relevant documentation 
from the International Organization for Standardiza- 
tion (ISO), the Consultative Committee for Inter- 
national Telephones and Telegraphs (CCITT), and the 
Canadian Standards Association. OSI standards will be 
determined by experts. Since it is not unusual for OSI 
committees and working groups to be dominated by 
telecommunications carriers and computer hardware 
manufacturers, it is essential that users participate 
and make their requirements known in order to influ- 
ence protocol development. Without this participa- 
tion, there is no assurance that OSI standards will 
place users! interests foremost. 


The Task Group has therefore agreed to convey the 
requirements of bibliographic applications and the 
concerns of the Bibliographic Common Interest Group 
to the CCITT and ISO working groups responsible for 
defining the OSI Reference Model. Furthermore, the 
Task Group believes that by demanding OSI- 
compatible products from vendors, the user can help 
speed the process of interconnecting dissimilar sys- 
tems, and can emphasize to the vendor the importance 
which users attach to these standards. 


8. INTERIM RECOMMENDATIONS 


The Task Group does not consider it opportune to 
make comprehensive recommendations on OSI proto- 
cols for bibliographic data interchange at this time. 
Standards for protocols above the Network layers are 
only at a formative stage. User input will continue to 
be of paramount importance to the development of 
user-specific protocols (i.e., for bibliographic applica- 
tions). 


Since a great deal of technical work remains to be 
done, the Task Group feels that the detailed work of 
service and protocol specifications should be con- 
tracted out to technical experts under the direct 
supervision of the NLC Office for Network Develop- 
ment and the general guidance of the Task Group. The 
specifications produced could then be reviewed by the 
Task Group even if it meets less frequently than at 
present --perhaps no more than twice a year. 


'° 4 Guide to Open Systems Interconnection, Govern- 
ment of Canada Information Technology Publication 
GES/NG1-20/G (n.p., 1982), p. 34. 


"* See Appendix A, Terms of Reference I. 


The Task Group wishes to make several interim 
recommendations. These arise from its current 
thinking and the work it has done to date. 


8.1 Migration to OSI 


The Task Group recommends that all new ser- 
vices developed by bibliographic service provi- 
ders should conform to the architectural prin- 
ciples advocated in the OSI Reference Model 
to enable orderly migration towards OSI. 


Such implementations would mean that any given layer 
could be totally redesigned to take advantage of new 
technology and emerging OSI standards without dis- 
rupting other layers. This approach was adopted in 
designing the File Transfer Protocol for implementa- 
tion by the Bibliographic Common Interest Group in 
the iNet trial. All non-OSI elements were confined 
within the network layer. A null session layer was 
defined so as to enable the addition of session layer 
services at a later date and in conformance with OSI. 
Furthermore, a subset of the ISO/CCITT proposed 
transport layer standard was adopted for transport 
layer functions. 


8.2 Standard Interface to Public Data Networks 


The Task Group strongly recommends that all 
bibliographic systems intending to operate in an 
open networking environment begin implement- 
ing standard interfaces to public data networks 
in the host software. 


During the iNet trial, the host systems owned by the 
Bibliographic Common Interest Group typically ac- 
cessed the Datapac packet-switching telecommunica- 
tions services through customized black boxes that 
performed the required conversion between X.25 and 
host-specific communication protocols. Data flowing 
to and from the network passed through the black box 
and the terminal-handling input/output subsystems of 
the host. This meant that the data was subject to the 
limitations imposed by the host terminal handlers 
(e.g., character set, character string length). 


To avoid such limitations and to open up the scope for 
unrestricted interworking with other systems con- 
nected to public data networks, it will be necessary to 
bypass the terminal handling subsystems and to create 
a direct access path to the public data networks in the 
host software. 


Packet switching may not always be the most appro- 
priate or cost effective data communication method 
for all types of applications. Where appropriate, host 
systems, intelligent terminals, word processing 
machines, etc., should implement necessary standard 
interfaces to take advantage of services based on 
other kinds of network technology. For example, the 
X.21 interface standard for digital circuit switching 
service or the Teletex interface standard for text 
interchange service over a Public Switched Telephone 
Network, if implemented in the user machines, would 
greatly enhance the ability of end systems to inter- 
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connect with one another in the most flexible and 
cost-effective manner. 


8.3. A Basic File Transfer Protocol 


The Task Group recommends that the File Trans- 
fer Protocol (FTP) designed for use by the 
Bibliographic Common Interest Group during the 
iNet trial be adopted for general implementation 
and for further enhancement for bibliographic 
applications in a decentralized open networking 
environment. 


The FTP designed for the Bibliographic Common Inter- 
est Group conforms fully to the architectural princi- 
ples of the OSI Reference Model. It is a modified 
subset of the ISO File Transfer Service (FTS). It is a 
subset in that certain service elements are excluded 
and certain parameters of constituent service ele- 
ments have also been dropped. It is a modification of 
the ISO FTS in that additional parameters have been 
identified for some service elements. 


The application layer of the file transfer service 
supports basic two-party file transfer. It supports the 
transfer of sequential record-oriented files in either 
direction between service users. It provides a general 
purpose file transfer service, although initially it will 
support only the transfer of bibliographic records, 
MARC Records Distribution Service search records, 
and transparent data. The latter permits the transfer 
of files containing any kind of data. 


8.4. Task Group's Tenure 


The Task Group would like to see its tenure and 
mandate extended for a period of at least two 
more years, if it is to make a substantial contri- 
bution to bibliographic protocol development in 
Canada. 


An extended term would give the Task Group an 
Opportunity to continue its efforts on the unfinished 
tasks mentioned in Section 6, and to investigate 
several important OSI-related issues identified during 
its deliberations (e.g., directories, protocol! certifica- 
tion and maintenance). 
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APPENDIX A 


Terms of Reference of the Task Group 


To recommend standard protocols for the applica- 
tion, presentation, and session levels for biblio- 


graphic applications within the OSI model. This 
would entail the: 


a) definition of application, sub-applications and 
functions. 


b) definition of data interchange procedures at 
the application level and identifiers for file, 
record and sub-record data element inter- 
change procedures. 


c) definition of generic application elements and 
their characteristics, e.g., searching, file 
transfer. 


d) determination of the control messages and 
data messages which will be applicable to any 
particular transaction. 


e) identification of the bibliographic data and 
other information that must be exchanged in 
each kind of network transaction (e.g., 
searching data bases, verifying interlibrary 
loans, placing purchase orders, etc.). 


f) development of a data element directory of all 
the data elements that may be used in the 
network messages. 


g) definition of negotiation procedures, a process 
of selecting a remote service provider whose 
services and capabilities are hospitable to 
one's own system. 


h) definition of required system functions, e.g., 
billing, security, broadcast, relaying. 


i) review of presentation and session level proto- 
cols. 


To provide liaison, to receive and provide infor- 
mation to organizations/individuals/committees 
not represented on the Task Group for assistance 
in the formulation and coordination of protocol 
development. 


To provide liaison with appropriate national and 
international standards organizations. 


To prepare for the National Librarian a report 
outlining the recommended protocol standards and 
an action plan for their maintenance and accept- 
ance. 


APPENDIX B 


Terms of Reference of Subcommittee on CCL 


The subcommittee has a primary responsibility to 
evaluate proposed requirements and specifications for 
a standard, user-level command language for on-line 
search and retrieval of bibliographic data bases, as 
developed by the ISO/TC46/SC4/WG5. 


The subcommittee is to provide comments and recom- 
mendations on the requirements for such a standard to 
the Task Group for its use in providing the Standards 
Council of Canada and relevant Canadian Advisory 
Committees and representatives with input and advice 
to assist them in determining a Canadian viewpoint on 
the requirements for international standards in this 
area. 


The review of proposed standards will include an 
examination of the impact on and benefits for infor- 
mation providers as well as end-users. In addition, the 
requirements for future developments in information 
systems must be considered, as well as the potential 
for applying the language to all kinds of bibliographic 
system activities, such as extending the language to 
cover creation and maintenance of library catalogue 
data bases. 
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APPENDIX C 


Members of the Task Group 


Eric Antilla (NABU Corporation, formerly of Univer- 
sity of Toronto Library Automation Systems) 

Robert Baird (Canadian Telebook Agency)’ 

Robert E. Blackshaw (Computer Communications 
Group, Bell Canada) 

Gregor V. Bochmann (Université de Montréal) 

Jack W. Brahan (National Research Council) 

Donald S. Brubacker (McGraw-Hill Ryerson) 

Edwin J. Buchinski (National Library) (Chairman) 

Richard Chung (CNCP Telecommunications)? 

Gene Damon (Geac Computing Ltd., formerly of 
University of Waterloo Library) 

Hank Hallas (Canadian Organization for the Simplifi- 
cation of Trade Procedures) 

Mazharul Islam (National Library) (Secretary) 

Raymond Lamontagne (Université Laval) 

Robin MacDonald (University of British Columbia 
Library) 

William A. McCrum (Government of Canada Depart- 
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Walter Neilson (Alberta Research Council) 

William Newman (National Library) 
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Members of the Subcommittee 


Leo Grigaitis (CISTI/NRC) 

Robin MacDonald (University of British Columbia 
Library) (Chairman) 

Walter Neilson (Alberta Research Council) (Secretary) 

John Raiswell (Bell Northern Research and Canada 
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René Rivard (Q.L. Systems Ltd.) 

Gratien Rousseau (Informatech) 

Dorothy Tomiuk (Infomart) 
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‘Starting November 1982. 
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APPENDIX D 


Proposed List of Tasks to be Undertaken by the Task Group 
During the Next Two-year Period (January 1983 - December 1984) 


This proposed list and schedule is based on the assumption that most of the 
detailed work of service and protocol specifications, feasibility analysis, etc., 
would be contracted out to technical experts, if necessary. It also assumes that 
draft service and protocol specifications will be available from various standards 
organizations to support and complement the contracted work. 


TASK SCHEDULE 


1) Review the subcommittee on CCL report and Fall, 1983 
determine whether to proceed with service and 
protocol specifications. 


2) Review the ILL Service Specification. April, 1983 
3) Review the ILL Protocol Specification. June 157 1933 
4) Review the June 1983 CCITT draft Recommen- Pallpligs3 


dations on Message-Handling Service and assess 
their implications for bibliographic data _ inter- 
change in ILL and other library applications. 


5) Review the iNet project evaluation report and Fall, 1983 
determine protocol requirements for bibliographic 
data interchange in relation to telecommunica- 
tions carrier provided value-added services. 


6) Review the Service Specification for an acquisi- Winter, 1983 
tions application in an open networking environ- 
ment. 

7) Review the Protocol Specification for an acquisi- Spring, 1984 


tions application. 


8) Examine the feasibility of using the LSP search Fall, 1983 
and retrieval syntax for cataloguing application. 


9) Review the comparative analysis of BCIG File Spring, 1984 
Transfer Protocol and the LSP Application Level 
Protocol to determine their future compatibility. 


10) Review the feasibility study of a directory anda Winter, 19383 
conversion facility to enable universal inter- 
working amongst the BCIG systems. 


11) Determine needed extensions to support data base Summer, 1983 
access function not covered in the present ISO 
draft on CCL. 


12) Determine whether the basic FTP developed Summer, 1984 
during the iNet trial needs to be enhanced to 
cover file access and management functions. 


13) Determine what mechanisms and procedures are Summer, 1984 
needed for testing, certification, and maintenance 
of protocols developed for bibliographic applica- 
tions. 
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14) 


15) 


16) 


17) 


18) 


19) 


Review Canadian input to ISO Working Group on 
data element directory for ILL, acquisitions, and 
other bibliographic applications. 


Review work on Message-Oriented Text Inter- 
change Systems currently underway in ISO and 
other standards organizations to determine their 
implications for library applications involving 
transfer of machine-readable journal articles, etc. 


Identify requirements for converting the File 
Transfer Protocol! into a Canadian National Stand- 
ard. 


Maintain liaison with ANSI Z39 Subcommittees D, 
G and U and with the Linked Systems Project. 


Review OSI protocol development activities of 

ISO, CCITT and other standards organizations; 
clarify their implications and determine their 
probable impact on library network development. 


Review and approve Task Group reports intended 
for the National Librarian and for publication. 


Fall, 1983 
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